A new instrument, Eyetone, has been produced for use with a Dextrostix reagent strip for estimating blood sugar levels. It differs from the Dextrostix Reflectance Meter in having only one meter scale, a two-point calibration, and a range of measurement limited to 10-400 mg/100 ml. Results with the manufacturers' original calibration were unsatisfactory, but when recalibrated the performance of the instrument gave a regression equation line close to the ideal. The three Eyetone instruments tested were comparable in their accuracy and functional stability. Packed cell volumes in the blood samples in the range of 30-50% had a negligible effect on the results. The Dextrostix-Eyetone method represents a quick and reliable alternative to conventional laboratory methods for blood sugar estimation. It is especially useful for patients outside hospital.
Introduction
The introduction in 1970 of the Dextrostix Reflectance Meter, which recorded electronically the blood glucose concentration equivalent of a colour on a Dextrostix reagent strip, was a valuable advance in the technology of blood sugar measurement. It obviated observer variations inevitable in the evaluation of colour (Cohen et al., 1964; Rennie et al., 1964; Scherst6n, 1965) and it enabled blood sugar levels to be measured accurately and rapidly without resort to laboratory assistance. Nevertheless, the instrument, though reliable in the middle range of blood glucose levels most commonly seen when treating diabetics (Jarrett et al., 1970; Joffe and Seftel, 1971; Schersten, 1971; Forman et al., 1972; Percy-Robb et al., 1972; Kuhl, 1973) , has been criticized for being unreliable with very low levels and those above 200 mg/100 ml (Junker and Ditzel, 1972; Kuhl, 1973) . In 1973 a new instrument, Eyetone, was introduced. This has a single meter scale for whole blood glucose levels in the range of 10-400 mg/100 ml; has two calibration strips, which allows for two-point calibration; and is mainsoperated. This paper reports on a multicentre study of the Dextrostix-Eyetone method of blood sugar estimation..
Materials and Methods
The directions in the operating manual for handling the Dextrostix strip and the Eyetone instrument were followed precisely. The recommended calibration points of 50 and 400 mg/100 ml were later changed by the manufacturer to 40 and 300 mg/ 100 ml. A special study of standardization was therefore made at one centre.
Samples of venous blood were taken from both non-diabetics and diabetics and an anticoagulant (heparin or edetic acid) was added. Hypoglycaemic and hyperglycaemic specimens were also prepared-the former by allowing spontaneous glucolysis to occur in blood standing in a stoppered container at room temperature for several hours, and the latter by adding pure dextrose or a concentrated aqueous glucose solution.
The findings with the Dextrostix-Eyetone method were compared with those with the following three reference methods. Centre I (Community Health Centre, Dalby, and University Hospital of Lund) used the glucose oxidase method of Marks (1959) as modified by Brandt et al. (1964) together with a Vitatron UC 200. The mean day-to-day coefficient of variation for this method during two years was 3-2±S.D. 0-8% with a 95% confidence limit of 1-5-5-0%. Centre 2 (University Hospital of Copenhagen) used the hexokinase method of Widdowson and Penton (1972) together with an AutoAnalyzer II. The day-to-day coefficient of variation during one month was 3-4%. Centre 3 (County Central Hospital, BorAs) used the o-toluidine method of Hultman (1957 Hultman ( , 1959 together with an AutoAnalyzer I. The day-to-day coefficient of variation during seven months was 3-6%.
Comparison of these three reference methods showed a high degree of correlation, the coefficient of correlation being 0(99 in each comparison. Kutter, 1973) that the results of blood sugar estimations were affected by the packed cell volume this volume was measured for each sample and its effect on the DextrostrixEyetone and reference methods compared. To eliminate the differences between the two methods at various levels of blood glucose the samples were separated into the following eight groups, according to the glucose level found by the reference method-0-50, 51-100, 101-150, 151-200, 201-250, 251-300, 301-350, and 351-400 
Results
The original calibration points (50 and 400 mg/100 ml) and also those recommended later (40 and 300 mg/100 ml) clearly gave regression equations significantly different from the ideal line (table I) . Therefore, various calibration points were studied. Those that gave a regression line as close as possible to the ideal, 40 and 280 mg/100 ml, were chosen for further studies at centre 1. The correlation between the reference method and the Eyetone instrument calibrated at 40 and 280 mg/100 ml found at centre 1 is shown in fig. 1 . The regression lines obtained at centres 2 and 3, where the calibration points 40 and 300 mg/ 100 ml were used, are shown in figs. 2 and 3. (Widdowson and Penton, 1972) at centre 2 using calibration points 40 and 300 mg/l1O ml.
In the recovery trial the mean recovery percentage for the Eyetone instrument ranged between 100-7 and 115-2% and that for the reference method between 89-6 and 100.9% (table II) .
The results at the other centres were similar.
The day-to-day coefficients of variation for the three Eyetone instruments were close to 5% (table III) (Hultman, 1957 (Hultman, , 1959 at centre 3 using calibration points 40 and 300 mg/ 100 ml. (fig. 4) .
Comparison of the performance of the Eyetone instruments, using the calibration points 40 and 280 mg/100 ml in all three, showed them to be almost equal (figs. 5 and 6).
When, as a result of our findings, the manufacturuer recalibrated the strips at set points of 40 and 290 mg/100 ml all three instruments measured the 105 mg/100 ml standard control glucose solution as 104-5±5-6 mg (mean±S.D.) with a coefficient of variation of 54%. Kutter (1973) . Nor did we find the differences in performance of the Eyetone instruments that Junker and Ditzel (1972) found in the Dextrostix Reflectance Meter instruments. Compared with the Dextrostix Reflectance Meter instrument the Eyetone calibrates at two different blood glucose levels instead of one, an improvement which had often been suggested by those using the Dextrostix Reflectance Meter (Schersten, 1971; Kiihl, 1973) . After we had found that the best results were obtained when the calibration points were set at 40 and 280 mg/100 ml, and the three instruments were adjusted to that setting, each one measured blood glucose concentrations in the range 10-40-mgL100 ml with equal accuracy. The differences observed between the regression equations at centres 1 and 3 when using the same calibration points of 40 and 300 mg/100 ml can therefore be explained by the difference in the reference methods used and not by variance in the Eyetone instruments. The original calibration strips set at 50 and 400 mg/100 ml have now been altered by the manufacturer to equate with our findings. When the new strips were matched against the strips we had used all three instruments gave readings of 40 and 290 mg/100 ml, which were thus in near agreement with our results. Furthermore, when the instrument was checked against a standard control glucose solution of 105 mg/100 ml the results were fully acceptable. Using this standard control solution of glucose we also studied the day-to-day variance of the method over a period of three months and found a coefficient of variation around 5%. This indicates a high degree of functional stability of the instrument. Nevertheless, a similar study using a stronger glucose solution of, say, 350 mg/100 ml is desirable.
Our results with the Dextrostix-Eyetone method of blood sugar measurement show that it represents a quick and reliable alternative to a conventional laboratory method, especially for use outside hospital. Adequate training in the technique is essential, and the performance of each instrument should be checked at regular intervals.
Introduction
In experimental animals the generation of circulating antigenantibody complexes by the repeated administration of serum protein antigens, such as bovine albumin, has been shown to produce glomerular disease lesions closely resembling human chronic glomerular disease (Dixon et al., 1961; Germuth et al., 1957) .-Inmnunofluorescent studies of renal biopsy material have shown that the glomerular deposits of immunoglobulin and. complement are found in most human nephritides, suggesting that these are mediated by immune complexes (Berger et al., 1971; McCluskey, 1971) . It is oily rarely possible, however, to show circulating antigen-antibody complexes or to identify the antigenic component of the complex in the glomerular deposits. We therefore thought it would be of interest to report. a patient
